Introduction
A Chlamydia trachomatis variant that harbours a 377 bp deletion in the cryptic plasmid has been identified in patients in Sweden [1] . This deletion is unfortunately located in the region targeted by commercially available PCR tests that diagnose urogenital C. trachomatis infections, such as the Cobas Amplicor or Taqman tests (Roche Diagnostics) which are frequently used in France, and the Abbott Real Time CT and CT/NG assays. As a consequence, these commercial kits generate false negative results for patients who are infected with the deletion variant of C. trachomatis. Currently, the spread of the new variant to other countries seems to be very limited. It has been detected in two patients in Norway (one Swedish, one Norwegian), and recently in Denmark and in Ireland [2] [3] [4] . The new variant had not been detected among 8,797 specimens in an earlier study in Ireland, nor in 515 samples from an outpatient sexually transmitted infections (STI) clinic in Amsterdam, The Netherlands, nor in 1,066 C. trachomatis-positive specimens in England and Wales [5] [6] [7] . As for other parts of the world, recent studies suggest that the plasmid mutation is not present in the Midwest region of the United States nor in Melbourne, Australia [8, 9] .
Following the European alert, the French Health Products Safety Agency published an alert bulletin in February 2007 to inform their health correspondents of the situation [10] . Moreover, both companies, Roche and Abbott, informed their customers that their commercial tests generated false negative results with the new variant strain. They recommended to use a different test that is able to detect this strain in those cases in which C. trachomatis infection was suspected but in which the Roche or Abbott tests had given a negative result. In order to establish whether the Swedish C. trachomatis variant was circulating in France, a laboratory-based surveillance system was set up by the French National Reference Centre for Chlamydiae (NRC) and the Institut de Veille Sanitaire (InVS). In France, about 1,500 laboratories perform C. trachomatis diagnostics on urogenital specimens. A majority (about 70%) of the diagnostic are done using nucleic acid amplification test (NAAT), 70% of which are the Roche tests.
Material and methods
The National Reference Centre for Chlamydiae tested samples from three different sources:
1. All consecutive genital specimens from high risk groups consulting four STI centres in two cities (Bordeaux and Paris) in November 2006 that were tested by both Cobas Taqman assay and an in-house real-time PCR assay targeting a 129 bp region of the chromosomal omp1 gene [11] .
2. All samples determined as positive by the Pasteur Cerba laboratory between July 2006 and June 2007 using the CT real-time PCR kit Qiagen Artus targeting the omp1 gene, a commercial test that is able to detect the new variant C. trachomatis. The Pasteur Cerba laboratory is a central laboratory that receives specimens (on average 3,500 specimens per month) from all over the country including the French overseas territories (West Indies, Guyana, Polynesia). The proportion of positive samples is approximately 3.9%. These samples were tested at the NRC using either the new variant-specific real-time PCR described by Ripa or an in-house real-time PCR targeting the deleted region of the plasmid [11, 12] .
3. All endocervical and male urethral specimens tested routinely in the NCR laboratory located in Bordeaux that were tested by cell culture and Cobas Taqman. Most of those samples came from an STI clinic located in Bordeaux. 2. 1,049 samples from 1,040 patients (613 women and 427 men) provided by the Pasteur Cerba laboratory. The Swedish variant was not found among those. However, seven samples failed to amplify and were therefore not typable. This may have been due to differences in the sensitivity of different NAATs, to low concentrations of C. trachomatis DNA, or to degradation of the DNA during storage.
Results
3. 30 culture specimens from 650 samples cultivated at an STI centre in Bordeaux since July 2006. Among those, one new variant was detected in an isolate from a woman consulting the centre in March 2007. The endocervical sample had been positive in culture and negative in the Cobas Taqman assay. The strain belonged to serovar E as determined by PCR-RFLP of the omp1 gene and as described by Ripa for the Swedish strain [13] . The presence of the 377 bp deletion was verified by sequencing and by using the new variant-specific real-time PCR [12] . Unfortunately, since consultations at STI centres in France are anonymous, detailed information about this case is not available and contact tracing was not possible. The only information available is that the patient was a citizen from a northern European country, visiting Bordeaux at the time of consultation.
Discussion
Our results confirm that the new variant C. trachomatis seems currently to be restricted to the Scandinavian countries. Among 1,141 C. trachomatis-positive samples from all over France, only one case of the new Swedish variant C. trachomatis was detected. This sample stemmed from a non-French resident consulting a French STI clinic. Surveillance of the spread of this variant strain in France was feasible as a result of the cooperation of a private laboratory that performs diagnostics with a technique able to detect the new variant strain. If this had not been the case, it would have been much more difficult to implement a surveillance system, as most (about 50%) of the French laboratories are using assays that are not capable of detecting the new variant.
In Sweden, a decrease of 25% in diagnosed C. trachomatis infections was noted at the beginning of 2006. In contrast, the number of C. trachomatis infections diagnosed in France, which has been rising between 1998 and 2005 [14] , continued to increase in 2006 and 2007 (InVS unpublished data), although the methods of detection of C. trachomatis remained the same.
Our current knowledge about the spread of this Swedish strain in France does not permit us to recommend the exclusive usage of tests amplifying other targets than the deleted region of the plasmid. Roche Molecular Diagnostics [15] and Abbott Molecular are developing new assays that will be able to detect wild-type as well as plasmid-mutant strains by incorporating a new target region, either on the chromosome or in a region of the cryptic plasmid not affected by the deletion, in addition to the original primers directed at the mutated region on the cryptic plasmid. These dual target tests will include detection of the Swedish C. trachomatis variant but will not allow to identify cases caused by these plasmid-mutant strains specifically. Presently, multiple tests are needed for each specimen to identify the new variant C. trachomatis in order to be able to distinguish it from the wild-type and to study its spread.
The new variant-specific real-time PCR test described by Ripa, developed on the LightCycler 1.0, detects only the mutant strain because the FRET probes were designed to bind to the sequence flanking the deletion. The result is positive (presence of deletion) or negative. A negative result is not conclusive because it indicates either the presence of the non-deleted strain, or the absence of any strain, or atechnical problem.
A new method that characterises nucleic acid samples by comparing their dissociation (melting) temperature, High Resolution Melting (HRM), seems to be promising [16] . The HRM profile discriminates amplified fragments according to their sequence, length, and GC content, and can distinguish between wild-type and mutant strains. Our first assays show perfect discrimination between the two. This method will be used in the NRC laboratory on positive C. trachomatis samples sent by the Pasteur Cerba laboratory. Continued surveillance based on testing positive samples by this method will be very useful in detecting the variant strain in France.
